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PROCESSES 



The present invention relates to processes for the production of [2-(2*-chloro- 
6 , -fluoro-phenylamino)-5-methyl-phenyl]acetic acid (the compound of formula I given 
below), intermediates therefor and pharmaceutically acceptable salts thereof and 

pharmaceutically acceptable prodrug esters thereof. 

H,C 



k OH 
NH 



Accordingly the invention provides a process for the production of a compound 
of Formula I, or a pharmaceutically acceptable salt thereof, or a pharmaceutically 
acceptable and physiologically cleavable prodrug ester thereof, comprising hydrolysing 
an oxindole lactam of formula II 

" XT 

with a base; and in the above process, if desired, temporarily protecting any interfering 
reactive groups and then isolating the resulting compound of the invention; and, if 
desired, converting the free carboxylic acid of the.compoundofformula I into a 
pharmaceutically acceptable ester derivative thereof; and/or if desired, converting the 
free acid of formula I into a salt or a resulting salt into the free acid or into another 
salt. 

The above process may be carried out under conditions known in the art for the 
hydrolytic cleavage of lactams, preferably with a strong base, such as aqueous sodium 
hydroxide (e.g. a 30% aqueous solution of NaOH), optionally in the presence of a 
water miscible organic solvent such as ethanol or methanol, preferably at elevated 
temperature, e.g. at a temperature in the range from about 50° to 100°C, (for instance 
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as generally described in US Patent 3,558,690). The resultant reaction mixture is 
conveniently neutralised with an acid, e.g. a mineral acid such as hydrochloric acid to 
give the free acid product of formula I, which may be recovered by crystallisation, e.g. 
on cooling of the reaction mixture to ambient temperature, and filtration. 

Pharmaceutically acceptable prodrug esters are ester derivatives which are 
convert i ble by solvolysis or under phy si ologic al cond i t i ons to th e fr ee c arboxylic acids 
of formula I. Such esters are e.g. lower alkyl esters (such as the methyl or ethyl ester), 
carboxy-lower alkyl esters such as the carboxymethyl ester, nitrooxy-lower alkyl esters 
(such as the 4-nitrooxybutyl ester), and the like. 

Pharmaceutically acceptable salts represent metal salts, such as alkaline metal 
salts, e.g. sodium, potassium, magnesium or calcium salts, as well as ammonium salts, 
which are formed e.g. with ammonia and mono- or di-alkylamines, such as 
diethylammonium salts, and with amino acids such as arginine and histidine salts. 

The oxindole lactam of formula II is obtained by cyclisation of a compound of 
formula III 




The cyclisation process is conveniently carried out under Friedel-Crafts 
alkylation conditions, e.g. in the presence of a Friedel-Crafts catalyst such as 
aluminium chl oride or ethyl a^minium dichloride, preferably at elevated, e.g. a 
temperature in the range from about 100° to about 180°C. The cyclisation reaction 
may be carried out in the presence of an inert solvent such as dichlorobenzene, or 
preferably a melt of the compound of formula III is heated with the Friedel-Crafts 
catalyst. 

The compound of formula III is prepared by N-acylation of a diphenylathine of 
formula IV (2 , -chloro-6'-fluorophenyl)-(4-methylphenyl)-amine) 
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with a haloacetyl chloride. 

For instance, the compound of formula IV is heated, e.g. to about 80°C, with 
chloroacetylchloride. The product may be recovered by diluting the reaction mixture 
with solvent, e.g. 2-propanol, and crystallisation. 

The compound of formula IV may be obtained by rearrangement and hydrolysis 
of a compound of formula V. 




Conveniently the compound of formula V is treated with an organic base, e.g. 
an alkali metal alkoxide such as sodium methoxide, preferably with heating, e.g. to a 
temperature of at least about 75°C. During this procedure an intermediate product of 
formula VI 




forms as a result of the initial rarrangement reaction, but undergoes direct hydrolysis 
under the prevailing reaction conditions to give the diphenylamine compound of 
formula IV. 

Alternatively the diphenylamine compound of formula IV may be obtained by 
coupling of 2-bromo-l-chloro-3-fluorobenzene with p-toluidine. Such a coupling 
reaction may be carried out by use of Buchwald chemistry. For example, the 2-bromo- 
l-chloro-3-fluorobenzcne and the p-toluidine are mixed with an organic base, e.g. 
sodium tertiary butylate, and an appropriate ligand, e.g. BINAP, in an organic solvent 
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such as toluene; a palladium compound or catalyst precursor such as Pd(dba) 2 is added 
and the reaction mixture is heated, after cooling and treatment with acid, e.g. HC1, the 
diphenylamine product of formula IV may be recovered from the organic phase of the 
reaction mixture. 

In a further alternative the diphenylamine compound of formula IV may be 

obtained by coupling of 2-chloro-6-fluoroaniline with 4-bromotoluene. Such a 

coupling reaction may be carried out similarly by use of Buchwald chemistry. For 
example, the 2-chloro-6-fluoroaniline and 4-bromotoluene are mixed with an organic 
base, e.g. sodium tertiary butylate in an organic solvent such as toluene; a palladium 
compound or catalyst precursor e.g. Pd(dba) 2 , and a ligand, e.g. P(tBu) 3 , or BINAP, 
are added to this reaction mixture which is then stirred at elevated temperature, e.g. 
1 10°C, until completion of the reaction, e.g. overnight. Similarly the diphenylamine 
product of formula IV may be recovered from the organic phase of the reaction 
mixture, for instance after cooling and treatment with acid, e.g. HC1. 

The compound of formula V is prepared by alkylation of 2-chloro-6- 
fluorophenol with 2-chloro-N-(4-methylphenyl)acetamide. For instance, 2-chloro-6- 
fluorophenol and 2-chloro-N-(4-methylphenyl)acetamide are mixed in an organic 
solvent such as 2-propanol in the presence of a base, e.g. K 2 C0 3 , and the reaction 
mixture boiled until completion of the reaction, e.g. for about 4 hours. The compound 
of formula V may be recovered from the reaction mixture if desired. Preferably, 
however, the compound of formula V is not isolated but is converted to the compound 
of formula IV, by rearrangement and hydrolysis as described above carried out on the 
product reacts 

2-chloro-N-(4-methylphenyl) acetamide. 

In starting compounds and intermediates, which are converted to the 
compounds of formulae I to VI in a manner as hereinbefore described, functional 
groups present such as amino, hydroxy and carboxyl groups, are optionally protected 
by conventional protecting groups that are common in preparative organic chemistry. 
Protected hydroxy, amino and carboxyl groups are those that can be converted under 
mild conditions into free amino, hydroxy and carboxyl groups without other 
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undesirable side reactions taking place. For example, hydroxy protecting groups are 
preferably benzyl or substituted benzyl groups. 

The processes for the production of the compounds of formulae n, m, IV, V 
and VI, as described above, are novel processes and are included within the scope of 
the present invention. 

Thus in further aspects the invention includes 

a) a process for the production of the oxindole lactam of formula II 



b) a process for the production of a compound of formula m which comprises N- 
acylation of a diphenylamine of formula IV (2*-chloro-6'-fluorophenyl)-(4- 
methylphenyl)-amine 



c) a process for the preparation of a compound of formula IV which comprises 
rearrangement and hydrolysis of a compound of formula V. 




which comprises cyclisation of a compound of formula III 





with a haloacetyl chloride; 
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d) a process for the production of a compound of formula IV which comprises 
coupling ot 2-bromo-l-chloro-3-tluorobenzene with p-toluidine; 

e) a process for the production of a compound of formula IV which comprises 
coupling of 2-chloro-6-fluoroaniline with 4-bromotoluene; 

f) a process for the production of a compound of formula IV which comprises 
hydrolysis of a compound of formula VI 




g) a process for the formation of a compound of formula VI 
which comprises rearrangement of a compound of formula V; 

h) a process for the production of a compound of formula V which comprises 
alkylation of 2-chloro-6-fluorophenol with 2-chloro-N-(4-methylphenyl)acetamide; and 

i) a process for the production of a compound of formula IV which comprises 
alkylation of 2-chIoro-6-fluorophenol with 2-chloro-N-(4-methylphenyl)acetamide 
followed by rearrangement and hydrolysis of the intermediate compound of formula V. 

One or more of the processes a) to i) above m^ 
the compound of formula L 

Thus the invention further provides a process for the preparation of a 
compound of formula I 




which comprises one or more of processes a) to i) as defined above. 



4-31153/P1/GB 



-7- 



Still yet further the invention provides a compound of formula I, or a 
pharmaceutical acceptable salt thereof, or a pharmaceutically acceptable prodrug 
ester thereof, when prepared by a process which comprises one or more of processes 
a) to i) as defined above. 

The compounds of formulae II, III, IV, V and VI arc novel compounds and aj 

included per se within the scope of the present invention. 

Thus in yet further aspects the invention provides: 
a) a compound of formula II 




b) a compound of formula III 




c) a compound of formula IV 




d) a compound of formula V 




and 
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e) 



a compound of formula VI 



H 3 C 



VI 




2-chloro-6-fluorophenol may be prepared by chlorination of 2-fluorophenol, 
preferably in the presence of catalytic amounts of a secondary amine, e.g. 
diisopropylamine. In a preferred embodiment according to the present invention, the 
chlorination reaction comprises simultaneous addition of chlorine and 2-fluorophenol 
to the reaction mixture, preferably using hexane fraction as the solvent. It has been 
found that simultaneous addition of at least part, preferably the majority, of the 
chlorine and 2^fluorophenol to the reaction mixture gives rise to high productivity and 
selectivity in production of the desired 2-chloro-6-fluorophenol product as compared 
with the unwanted 4-chloro and 2,4-dichloro side products. Furthermore use of hexane 
fractions permits isolation of the desired 2-chloro-6-fluorophenol product in high 
purity (e.g. 99%) by crystallisation. 

Thus in a further aspect the invention provides a process for the production of 
2-chloro-6-fluorophenoI by chlorinationof 2-fluorophenol, which comprises 
simultaneous addition of chlorine and 2-fluorophenol to the reaction mixture, 
preferably using a solvent comprising hexane fraction. 



The invention is further described by-way of illustration only in the following 
Examples. 
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EXAMPI,F.S 



-amine 



Example1 : (2, - ch,oro - 6 '-fl«orophenyl)-(4-methyIphenyI)- J 

our r^jucr 




K2C03/2-propanol 



A (not boUtod) 

CH30Na 




B 

14.65 g 000 mmol) of 2-chlor„-6-fluorophe„ol are dissolved in 50 m! of 2-propa„ol 
followed by the addition of ,5.5 g (1 12 mmol) of potassium earbonate and 18 9 g (103 
mmol) of 2-chloro-N- ( 4-n,e,h y lphe„ y l)aee,amide. The mixture is reflated for 4h At 
tins ttme, the f orm a tion of A . 2-(2-.chioro-6'.flu„rophen„xy)-N-(4- 
methylphenyl)acetamide is completed. 

20 ml of sodiufn methylate so.u,io„ 30% in m^, ^ slowly ^ To ^ 
temperature of a, teas, 75«C, about 25 ml of so.ven, are distilled during the addition 
The mixture is boiled 2h more to complete the formation of a 

Then 15 ml of solvent is dMed.tund.35 ml of iwater Js added, to obtain-a two phases 
so.ur.on. The .ower layer is discarded. The upper htyer is diluted with 35 ml of heptane 
and washed with 3x 25 ml of water. The organic phase is separated and concen.ra.ed 
,n vacoo .o ob.ai„ 2..8 g of crude oi, fi: (2--ch 1 or„-6, flu orophe„y 1M 4.me«hy,phenyI,- 
amtne. This compound (HPLC purity 92%) is used without purification in the next 
step. 

'H-NMR (DMSO-d', 500 MHz, 300K) 6 2.17ft, 3H. CH,); 6.53[dd, , = S 5H z 
1 k.= 1.5, 2H, HC(2, ami HC(6)), 6.94[d, , = g.OHz. 2H, HC(3) and HC(5)]' 
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7.16[ddd, J = 8.0Hz, J h-f= 6.0, 1H, HC(4')J, 7.25[ddd, J = 8.0,1.5Hz, J h -f= 8.0, 1H, 
HC(5')]; 7.34[ddd, J = 8.0,1.5Hz, J H -f= 1.5, 1H, HC(3')]; 7.63(s, 1H, NH). 

MS(EI) m/z 235 ( 100, M+), 200 (35, (M-Clf), 1 85 (55) 

Example 2 . 

2-chloro-N-(2'-chloro-6'-fluorophenyl)-N-(4-methylphenyl) acetamide 



20.4 g of crude (2'-chloro-6'-fluorophenyl)-(4-methylphenyl)-arnine are heated to 
about 80°C and treated with 10.75 g of chloroacetylchloride. The mixture is stirred for 
2h and diluted with 10 ml of 2-propanol. The solution is cooled to 35-40°C and 
seeded. The precipitated suspension is diluted with 30 ml of hexane, cooled to 0-5°C 
and stirred for about lh. The crystals are isolated by filtration, washed with a cold 
solution of 2-propanoI/hexane 1/3. After drying, 22.7 g of 2-chloro-N-(2'-chloro-6'- 
fluorophenyl)-N-(4-methylphenyl)acetamide are obtained. HPLC purity: 99%. M.P.: 
79-80°C. 

'H-NMR(DMF-d 7 , 400 MHz, 393K) 5 2.44(s, 3H, CH 3 ); 4.32 (s, 2H, CH 2 ), 7.35[d, J 
= 8.0Hz, 2H, HC(3) and HC(5)], 7.43[ddd, J = 8.0,2.0Hz, J h-f= 8.0 , 1H, HC(5')], 
7.48[d, J = 8.0Hz, 2H, HC(2) and HC(6)], 7.55[d, J = 8.0Hz, 1H, HC(3')], 7.60[ddd, 
J = 8.0Hz, J h-f= 5.5, 1H, HC(4')]- 

Preparation of starting material 2-chloro-6-fluorophenol 

A solution of 12.1 g (108 mmol) of 2-fluorophenol, 70 mg of diisopropylamine and 
400 ml of hexane-fraction is heated to 60-65°C. 

4 g (56 mmol) of chlorine is introduced at this temperature. Then 60.5 g (540 mmol) 
of 2-fluorophenol are dropped in the solution over about 2h, while at the same rate 42g 
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(590 mmol) more chlorine is introduced. After that 4 g more chlorine are introduced to 
complete the chlorination. 

GC check: 91% of 2-chloro-6-fluorophenol. 



200-250 ml of solvent are distilled at normal pressure. The resulting concentrated 
solution is slowly cooled to 0-5°C. The obtained thick suspension is stirred at this 
temperature for lh, washed with cold hexane-fraction and dried at room temperature. 
Yield: 78 g white crystals. GC 99.7%. M.P.: 63.5-64.5°C 
MS(EI) m/z 146 (100, M+), 126 [19, (M-HF)*] 

'H-NMR(DMSO-d 6 , 500MHz, 300K) 8 6.8[ddd, J = 8.2 Hz, J w = 5.5, 1H, HC(4)], 
7.15[m, 2H, HC(3) and HC(5)], 10.3(s, 1H, OH). 

Preparation of starting material 2-r.hl o ro-N-r4-mftthvlp henvnacetafr.id ft 

To a stirred mixture of 34.5 g (322 mmol) of p-toluidine, 100 ml of toluene and 100 ml 
of water are added at 20-25°C from two separated dropping funnels 42.3 g (375 
mmol) of chloroacetylchloride and 39 ml of concentrated sodium hydroxide 30% at 
such a rate to maintain a pH of 8-12. The obtained suspension is cooled to 0-5°C. The 
crystalline compound is filtered, washed with water and cold toluene and dried. 
Yield: 55 g HPLC > 99%. 

Example 3 : (2 , -ChIoro-6 , -fluorophenyI).(4-methylphenyI)-amine from 2- 
bromo-l-chloro-3-fluorobenzene and p-toluidine. 



5.2% of 4-chloro-6-fluorophenol 
3.5% of 2,4-dichloro-6-fluorophenol 




Toluene 
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A mixture of 2-bromo-l-chloro-3-fluorobenzene (32 g, 153 mmol), p-toluidine (16.4 
g, 153 mmol), sodium tert.butylate (27.5 g, 286 mmol), (±)-BINAP [2,2'-Bis- 
(diphenylphosphino)-l,l'-binaphthalin, 0.66g, 1.1 mmol) and toluene (250 ml) is 
stirred under nitrogen for about 30 minutes. After the addition of Palladium-bis- 
(dibenzylidenaceton) (0.8 g, 1 mmol), the mixture is heated to 1 10°C (slight reflux) 

for 14-20 hours. The mixture is then cooled to 30°C, water (60 ml), concentrated 

hydrochloric acid (60 ml) as well as charcoal and cellite (5 g each) are added and 
stirring is continued for an hour. The mixture is filtered and the filtrate is separated 
into the phases. The organic phase is washed with water (3 times, 70 ml each) and 
concentrated in vacuo to obtain 37.2 g of crude (2'-chloro-6'-fluorophenyl)-(4- 
methylphenyl)-amine. The product can be used in the next step as such; alternatively 
in can be kugelrohrdistilled in vacuo. 



Example 4: (2'-chloro-6'-fluorophenyl)-(4-methylphenyl)-amine from 2-chloro- 
6-fluoroaniIine and 4-bromotoluene. 



Pd(dba) 2 + Ligand (cat.) 
NaOC(Chy 3 , toluene 




A mixture of 2-chloro-6-fluoroaniline (4.00g, 27.5 mmol), 4-bromotoluene (4.70 g, 
27.5 mmol), sodium te/f-butylate (4.75 g, 49.4 mmol), and toluene (55 mL) is stirred 
at 25 °C under nitrogen for 30 minutes. To this mixture, a solution of palladium-bis- 
(dibenzylidenacetone) (15.8 mg, 55 mmol) and tri-terf-butylphosphine (1) (8.3 mg, 
0.04 mmol) in toluene (5 mL) is added and the resulting suspension, is stirred at 
1 10°C for 14 hours. The mixture is then cooled to 30°C. Water (30 ml), concentrated 
hydrochloric acid (10 ml), charcoal and cellite (1 g each) are added and stirring is 
continued for 1 hour. The mixture is filtered and the filtrate is separated into its 
phases . The organ ic p hase is wa shed three tim es with w ater ( 10 mL) and 
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concentrated in vacuo to give 6.5 g of crude (2'-chloro-6'-fluorophenyl)-(4- 
methylphenyl)-amine. The product can be used directly in the next step. Alternatively, 
it can be distilled in vacuo by Kugelrohr. 



Igameies: lH2--Chloro-6'.lluoro P he n y lJ.b. m e t h y l.l, 3 .dih y dro.indol.2.one 

^^^O A.CI3 ^XX^L 





A melt of 124.8 g (400 mmol) of 2-chloro-N-(2'-chloro-6'-fluorophenyl)-N-(4- 
methylphenyl)acetamide at 100-120°C is treated with 69.3 g (520 mmol) of aluminium 
chloride in small parts. The mixture is heated to 160°C and stirred for 4-6h at this 
temperature. 

The molten mixture is cooled to 110°C and diluted with 300 ml of toluene. The 
obtained solution is added to 500 ml of water at 60°C. The organic phase is separated 
while hot, decolorized with activated carbon, filtered and concentrated. The residue is 
dissolved in hot 2-propanol, decolorized again with activated carbon, filtered and 
concentrated to a volume of about 250 ml. The obtained suspension is cooled to 0- 
5°C, filtered, washed with cold 2-propanol. After drying, 87 g of l-(2'-chloro-6'- 

fluorophenyl)--5=methyl-l,3--dihydro-indol^onwe 

'H-NMR(DMSO-d 6 , 500 MHz, 300K) 5 2.27(s, 3H, CH 3 ); 3.83(s, 2H, CH 2 ); 6.35[d J 
= 8.0Hz, 1H, HC(7)], 7.01[d, J = 8.0Hz, 1H, HC(6)], 7.19[s, 1H, CH(4)], 7.52[ddd, J 
- 8.5,2.0Hz, J „. F = 10.0, 1H, HC(5')], 7.60[ddd, J = 8.5,2.0Hz, J „. F = 1.5 1H 
HC(3')], 7.63[ddd, J = 8.5Hz, J H . F = 1.5, 1H, HC(4')]. 
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Example 6 . [2-(2' -chloro-6'-fluoro-phcnylamino)-5-methyl-phenyI]acetic acid 









tlx 

N U NaOH 


X COONa 

NH 

'6'° . 


\J~\iOOH 
HCI NH 


|j ~J EtOH/K,0 


EtOH/HjO J| J 



A mixture of 20 g of l-(2'-chloro-6'-fluoropheny])-5-methyl-l,3-dihydro-indol-2-one, 
266 ml of ethanol and 1 1 ml of water is heated to reflux. 24 g of a 30% solution of 
sodium hydroxide is slowly added and reflux is continued for lh. The solution is 
cooled to 40-45°C and treated slowly with a solution of 18 g of concentrated 
hydrochloric acid in 94 g of deionized water up to a pH of 3-4. The obtained 
suspension is cooled to 20-25°C and the crystalline material is collected by filtration, 
washed with ethanol/deionized water and dried under reduced pressure to yield 19.5 g 
of pure [2-(2'-chloro-6'-fluoro-phenylamino)-5-methyl-phenyl]acetic acid. M.P.: 152- 

154°C 

'H-NMRCDMSO-d*, 500MHz, 300K) 8 2.2 l(s, 3H, CH 3 ), 3.64(s, 2H, CH 2 ); 6.42[dd, 
J = 8.0Hz, J h-f= 3.0, 1H, HC(6)], 6.90[dd, J = 8.0,2.0Hz, 1H, HC(5)], 7.01 [d, J = 
2.0Hz, 1H, HC(3)J, 7.09(s, 1H, NH), 7.09[ddd, J = 8.5Hz, J H -f= 5.5, 1H, HC(4')], 
7.23[ddd, J = 8.5,1.5Hz, J H . F = 1 1.0, 1H, HC(5')], 7.34[ddd, J = 8.5,1.5Hz, J H -f= US, 
1H, HC(3')], 12.67(s, 1H, COOH). 
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CLAIMS 



process for the production of a compound of Formula I, or a pharmaceutical^ 
acceptable salt thereof, or a pharmaceutically acceptable prodrug ester thereof, 




comprising hydrolysing a lactam of formula II 




with a base; and in the above process, if desired, temporarily protecting any 
interfering reactive groups and then isolating the resulting compound of the 
invention; and, if desired, converting the free carboxylic acid of the compound 
of formula I into a pharmaceutically acceptable ester derivative thereof; and/or 
if desired, converting the free acid of formula I into a salt or a resulting salt into 
the free acid or into another salt. 

a) a process for the production of the oxindole lactam of formula II 




which comprises cyclisation of a compound of formula m 
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" XT 

b) a process for the production of a compound of formula III which 



comprises N-acylation of a diphenylamine of formula IV (2'-chloro-6' 

fluorophenyl)-(4-methylphenyl)-amine) 

H 3 C 



'XX" 



with a haloacetyl chloride; 

c) a process for the preparation of a compound of formula IV which 
comprises rearrangement and hydrolysis of a compound of formula V. 



CI o r^r" 



H 



d) a process for the production of a compound of formula IV which 
comprises coupling of 2-bromo-l-chloro-3-fluorobenzene with p-toluidine; 

e ) a process for the production of a compound of formula IV which 
comprises coupling of 2-chloro-6-fluoroaniline with 4-bromotoluene; 

f) a process for the production of a compound of formula IV which 
comprises hydrolysis of a compound of formula VI 

g) a process for the formation of a compound of formula VI 
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which comprises rearrangement of a compound of formula V; 

h) a process for the production of a compound of formula V which 
comprises alkylation of 2-chloro-6-fluorophenol with 2-chloro-N-(4- 
methylphenyl)acetamide; or 

i) a process for the production of a compound of formula IV which 
comprises alkylation of 2-chloro-6-fl U orn r h P n»i w irh n ^ 

methylphenyDacetamide followed by rearrangement and hydrolysis of the 
intermediate compound of formula V. 



3. A process for the preparation of a compound of formula I 

OH 

NH 

' XT 

which comprises one or more of processes a) to i) as defined in claim : 
4. A compound of formula I, 

H3 VYY° 

1 J. n\ 



or a pharmaceutical^ acceptable salt thereof, or a pharmaceutical^ acceptable 
prodrug ester thereof, when prepared by a process which comprises one or 
more of processes a) to i) as defined in claim 2. 



a) 



a compound of formula II 
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b) a compound of formula III 




c) a compound of formula IV 




d) a compound of formula V 




or 

e) a compound of formula VI 




6. A process for the production of 2-chloro-6-fluorophenol by chlorinalion of 2- 
fluoropHenol, which comprises simultaneous addition of chlorine and 2- 
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fluorophenol to the reaction mixture, preferably using a solvent comprising 
hexane fraction. 

7. All novel products processes and utilities substantially as hereinbefore described, 
particularly with reference to the examples. 
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PROCESSES 



The present invention relates to processes for the production of [2-(2'-chIoro- 
6'-fluoro-phenylamino)-5-methvI-phenyl]acetic acid (the compound of formula I given 
below), intermediates therefor and pharmaceutical^ acceptable salts thereof and 
pharmaceutically acceptable prodrug esters thereof. 



' XT 

Accordingly the invention provides a process for the production of a compound 
of Formula I, or a pharmaceutically acceptable salt thereof, or a pharmaceutically 
acceptable and physiologically cleavable prodrug ester thereof, comprising hydrolysing 
an oxindole lactam of formula II 

' XT 

with a base; and in the above process, if desired, temporarily protecting any interfering 
reactive groups and then isolating the resulting compound of the invention; and, if 
desired, converting the free carboxylic acid of the compound of formula T intn „ 



pharmaceutically acceptable ester derivative thereof; and/or if desired, converting the 
free acid of formula I into a salt or a resulting salt into the free acid or into another 
salt. 

The above process may be carried out under conditions known in the art for the 
hydrolytic cleavage of lactams, preferably with a strong base, such as aqueous sodium 
hydroxide (e.g. a 30% aqueous solution of NaOH), optionally in the presence of a 
water miscible organic solvent such as ethanol or methanol, preferably at elevated 
temperature, e.g. at a temperature in the range from about 50° to 100°C, (for instance 
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as generally described in US Patent 3,558,690). The resultant reaction mixture is 
conveniently neutralised with an acid, e.g. a mineral acid such as hydrochloric acid to 
give the free acid product of formula I, which may be recovered by crystallisation, e.g. 
on cooling of the reaction mixture to ambient temperature, and filtration. 

Pharmaceutically acceptable prodrug esters are ester derivatives which are 
convertible by solvolvsis or under physiological conditions to the free c arhoxylir ariHs 
of formula I. Such esters are e.g. lower alkyl esters (such as the methyl or ethyl ester), 
carboxy-lower alkyl esters such as the carboxymethyl ester, nitrooxy-lower alkyl esters 
(such as the 4-nitrooxybutyl ester), and the like. 

Pharmaceutically acceptable salts represent metal salts, such as alkaline metal 
salts, e.g. sodium, potassium, magnesium or calcium salts, as well as ammonium salts, 
which are formed e.g. with ammonia and mono- or di-alkylamines, such as 
diethylammonium salts, and with amino acids such as arginine and histidine salts. 

The oxindole lactam of formula II is obtained by cyclisation of a compound of 
formula in 




The cyclisation process is conveniently carried out under Friedel-Crafts 
alkylation conditions, e.g. in the presence of a Friedel-Crafts catalyst such as 
aluminium chloride or ethyl aluminium dichloride, preferably at elevated, e.g. a 
temperature in the range from about 100° to about 180°C. The cyclisation reaction 
may be carried out in the presence of an inert solvent such as dichlorobenzene, or 
preferably a melt of the compound of formula III is heated with the Friedel-Crafts 
catalyst. 

The compound of formula III is prepared by N-acylation of a diphenylamine of 
formula IV (2'-chloro-6'-fluorophenyl)-(4-methylphenyl)-amine) 
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. H 3 c 



with a haloacetyl chloride. 



For instance, the compound of formula IV is heated, e.g. to about 80°C with 
chloroacetylchloride. The product may be recovered by diluting the reaction mixture 
with solvent, e.g. 2-propanol, and crystallisation. 

The compound of formula IV may be obtained by i 
of a compound of formula V. 



rearrangement and hydrolysis 



Conv.nien.ly .he compound of formula V is treated with an organic base e a 
an aUcali meta, alkoxide such as sodium methoxide, preferabiy with headng, e . g ' to . ' 
Kmperarure of at teas, about 75X. During this procedure an intermedial product „, 
formula VI 




forms as a result of me initial .arrangement reaction, bu, Undergoes direct hydrolysis 
under the prevaUing reaction conditions to give .he diphenytamine compound of 
formula IV. 

Al.erna.ive.y ,he diphenytamine compound of formula IV may be chained by 
coupling of 2-bromo-, .hloro-3-fluorobetttene wi.h p-. 0 ,uidh,e. Such a couphng 
reaction may be carried on. by use of Buchwald chemisby. For example, .he 2-bromo- 
l-ch.oro-3-lluorobenzcnc and the p-toluidine a. mixed with an organic base e g 
sodmrn .ertiary bu,y,a.c. and an appr„ P ria.e .igand. e.g. BINAP, in an organic so.ven. 
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such as toluene; a palladium compound or catalyst precursor such as Pd(dba) 2 is added 
and the reaction mixture is heated, after cooling and treatment with acid, e.g. HC1, the 
diphenylamine product of formula IV may be recovered from the organic phase of the 
reaction mixture. 

In a further alternative the diphenylamine compound of formula IV may be 

obtained by c oupling of 2-chloro-6-fluoroaniline with 4-brom otoluene. Such a 

coupling reaction may be carried out similarly by use of Buchwald chemistry. For 
example, the 2-chloro-6-fluoroaniline and 4-bromotoluene are mixed with an organic 
base, e.g. sodium tertiary butylate in an organic solvent such as toluene; a paUadium 
compound or catalyst precursor e.g. Pd(dba) 2 , and a ligand, e.g. P(tBu) 3 , or BINAP, 
are added to this reaction mixture which is then stirred at elevated temperature, e.g. 
1 10°C, until completion of the reaction, e.g. overnight. Similarly the diphenylamine 
product of formula IV may be recovered from the organic phase of the reaction 
mixture, for instance after cooling and treatment with acid, e.g. HC1. 

The compound of formula V is prepared by alkylation of 2-chloro-6- 
fluorophenol with 2-chloro-N-(4-methylphenyl)acetamide. For instance, 2-chloro-6- 
fluorophenol and 2-chloro-N-(4-methylphenyl)acetamide are mixed in an organic 
solvent such as 2-propanol in the presence of a base, e.g. K 2 C0 3 . and the reaction 
mixture boiled until completion of the reaction, e.g. for about 4 hours. The compound 
of formula V may be recovered from the reaction mixture if desired. Preferably, 
however, the compound of formula V is not isolated but is converted to the compound 
of formula IV, by rearrangement and hydrolysis as described above carried out on the 
product reaction m i xture resulting from the alkylat ion of 2-chloro-6jjluoja3plieJ>oiJaath^ 
2-chloro-N-(4-methylphenyl) acetamide. 

In starting compounds and intermediates, which are converted to the 
compounds of formulae I to VI in a manner as hereinbefore described, functional 
groups present such as amino, hydroxy and carboxyl groups, are optionally protected 
by conventional protecting groups that are common in preparative organic chemistry. 
Protected hydroxy, amino and carboxyl groups are those that can be converted under 
mild conditions into free amino, hydroxy and carboxyl groups without other 
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undesirable side reactions taking place. For example, hydroxy protecting groups are 
preferably benzyl or substituted benzyl groups. 

The processes for the production of the compounds of formulae II, IQ, IV, V 
and VI, as described above, are novel processes and are included within the scope of 
the present invention. 

Thus in fu rther flgpprtg thp invpnfirm jftcfadefi 

a) a process for the production of the oxindole lactam of formula II 



b) a process for the production of a compound of formula m which comprises N- 
acylation of a diphenylamine of formula IV (2 , -chloro-6*-fluorophenyl)-(4- 
methylphenyl)-amine 




which comprises cyclisation of a compound of formula HI 





with a haloacetyl chloride; 

c) a process for the preparation of a compound of formula IV which comprises 
rearrangement and hydrolysis of a compound of formula V. 
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v 



CH. 




'3 



d) a process for the production of a compound of formula IV which comprises 
coupling of 2 bromo"l"chIoio-3-fluuiubeiueiie with p-iuluidiue; 

e) a process for the production of a compound of formula IV which comprises 
coupling of 2-chloro-6-fluoroaniline with 4-bromotoluene; 

f) a process for the production of a compound of formula IV which comprises 
hydrolysis of a compound of formula VI 



g) a process for the formation of a compound of formula VI 
which comprises rearrangement of a compound of formula V; 

h) a process for the production of a compound of formula V which comprises 
alkylation of 2-chloro-6-fluorophenol with 2-chloro-N-(4-methylphenyl)acetamide; and 

i) a process for the production of a compound of formula IV which comprises 
alkylation of 2-chloro-6-fluorophenol with 2-chloro-N-(4-methylphenyl)acetamide 
followed by rearrangement and hydrolysis of the intermediate compound of formula V. 

One or more-of the processes a) to i) above may be used in the preparation of 

the compound of formula I. 

Thus the invention further provides a process for the preparation of a 
compound of formula I 





which comprises one or more of processes a) to i) as defined above. 
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Still yet further the invention provides a compound of formula I, or a 
pharmaceutical^ acceptable salt thereof, or a pharmaceutical^ acceptable prodrug 
ester thereof, when prepared by a process which comprises one or more of processes 
a) to i) as defined above. 



The compounds of formulae II, III, IV, V and VI are nov e l compounds and arc 

included per se within the scope of the present invention. 

Thus in yet further aspects the invention provides: 
a) a compound of formula II 




b) a compound of formula III 




c) a compound of formula IV 




d) a compound of formula V 
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e) a compound of formula VI 




2-chloro-6-fluorophenol may be prepared by chlorination of 2-fluorophenol, 
preferably in the presence of catalytic amounts of a secondary amine, e.g. 
diisopropylamine. In a preferred embodiment according to the present invention, the 
Chlorination reaction comprises simultaneous addition of chlorine and 2-fluorophenol 
to the reaction mixture, preferably using hexane fraction as the solvent. It has been 
found that simultaneous addition of at least part, preferably the majority, of the 
chlorine and 2^fluorophenol to the reaction mixture gives rise to high productivity and 
selectivity in production of the desired 2-chloro-6-fluorophenol product as compared 
with the unwanted 4-chloro and 2,4-dichloro side products. Furthermore use of hexane 
fractions permits isolation of the desired 2-chloro-6-fluorophenol product in high 
purity (e.g. 99%) by crystallisation. 

Thus in a further aspect the invention provides a process for the production of 
2-chloro-6-fluorophenol by chlorinationof 2-fluorophenol, which comprises 
simultaneous addition of chlorine and 2-fluorophenol to the reaction mixture, 
preferably using a solvent comprising hexane fraction. 



TheJnvent ion is further d escri be d by way of il lustratiofl-only-i n the following 

Examples. 
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EXAMPLES 



Example 1; (2'-chloro-6'-nuorophenyl)-(4-methylphenyl)-amine 



(V - J ^ cr 1 






^^^F . K2C03^i>ropanol 







OOONa 




&CXX 



B 

14.65 g (100 mmol) of 2-chloro-6-fluorophenol are dissolved in 50 ml of 2-propanol 
followed by the addition of 15.5 g (1 12 mmol) of potassium carbonate and 18.9 g (103 
mmol) of 2-chloro-N-(4-methylphenyl)acetamide. The mixture is refluxed for 4h. At 
this time, the formation of A : 2-(2'-chloro-6'-fluorophenoxy)-N-(4- 
methylphenyl)acetamide is completed. 

20 ml of sodium methylate solution 30% in methanol are slowly added. To maintain a 
temperature of at least 75°C, about 25 ml of solvent are distilled during the addition. 
The mixture is boiled 2h more to complete the formation of B, 

Then 15 ml of solvent is distilled and 35 ml of water « a rfH P H t n ob tain a two phaccc 



solution. The lower layer is discarded. The upper layer is diluted with 35 ml of heptane 
and washed with 3x 25 ml of water. The organic phase is separated and concentrated 
in vacuo to obtain 21.8 g of crude oil B: (2'-chloro-6'-fluorophenyl)-(4-methylphenyl)- 
amine. This compound (HPLC purity 92%) is used without purification in the next 
step. 

'H-NMR (DMSO-d 6 , 500 MHz, 300K) 5 2.17(s, 3H, CH 3 ); 6.53[dd, J = 8.5Hz, 
J h-f= 1.5. 2H, HC(2) and HC(6)], 6.94[d, J = 8.0Hz, 2H, HC(3) and IIC(5)], 
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7.16[ddd, J = 8.0Hz, J h-f= 6.0, 1H, HC(4')], 7.25[ddd, J = 8.0,1.5Hz, J „. F = 8.0, 1H, 
HC(5')]; 7.34fddd, J = 8.0,1.5Hz, J „. F = 1.5, 1H, HC(3')]; 7.63(s, 1H, NH). 

MS(EI) m/z 235 (100, M*), 200 (35, (M-Cl)*), 185 (55) 
Example 2 . 

2-chIoro-N-(2'-chloro-6'-fluorophenyl)-N-(4-methyIphenyl) acetamide 



20.4 g of crude (2'-chloro-6'-fluorophenyl)-(4-methylphenyl)-amine are heated to 
about 80°C and treated with 10.75 g of chloroacetylchloride. The mixture is stirred for 
2h and diluted with 10 ml of 2-propanol. The solution is cooled to 35-40°C and 
seeded. The precipitated suspension is diluted with 30 ml of hexane, cooled to 0-5°C 
and stirred for about lh. The crystals are isolated by fdtration, washed with a cold 
solution of 2-propanol/hexane 1/3. After drying, 22.7 g of 2-chloro-N-(2'-chloro-6'- 
fluorophenyl)-N-(4-methylphenyl)acetamide are obtained. HPLC purity: 99%. M.P.: 
79-80°C. 

1 H-NMR(DMF-d 7 , 400 MHz, 393K) 5 2.44(s, 3H, CH 3 ); 4.32 (s, 2H, CH 2 ), 7.35[d, J 
= 8.0Hz, 2H, HC(3) and HC(5)], 7.43[ddd, J = 8.0,2.0Hz, J h .f= 8.0 , 1H, HC(5')], 
7.48[d, J = 8.0Hz, 2H, HC(2) and HC(6)], 7.55[d, J = 8.0Hz, 1R HC( 3')], 7.60[ddd, 
J = 8.0Hz, J „. F = 5.5, 1H, HC(4')]. 

Preparati on of starting material 2-chloro-6-fluorophenol 

A solution of 12.1 g (108 mmol) of 2-fluorophenol, 70 mg of diisopropylamine and 
400 ml of hexane-fraction is heated to 60-65°C. 

4 g (56 mmol) of chlorine is introduced at this temperature. Then 60.5 g (540 mmol) 
of 2-fluorophenol are dropped in the solution over about 2h, while at the same rate 42g 
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(590 mmol) more chlorine is introduced. After that 4 g more chlorine are introduced to 
complete the chlorination. 

GC check: 91% of 2-chloro-6-fluorophenol. 

5.2% of 4-chloro-6-fluorophenol 

3.5% of 2,4-dichloro-6-fluorophenol 

200-250 ml of solvent are distilled at normal pressure. The resulting concentrated 
solution is slowly cooled to 0-5°C. The obtained thick suspension is stirred at this 
temperature for lh, washed with cold hexane-fraction and dried at room temperature. 
Yield: 78 g white crystals. GC 99.7%. MP.: 63.5-64.5°C 
MS(EI) m/z 146 (100, JVT), 126 [19, (M-HF)*] 

1 H-NMR(DMSO-d 6 , 500MHz, 300K) 5 6.8[ddd, J = 8.2 Hz, J „. F = 5.5, 1H, HC(4)], 
7.15[m, 2H, HC(3) and HC(5)], 10.3(s, 1H, OH). 

Preparation of starting material 2-chl oro-N-r4-methvlp henvlW.e.tainiH>. 

To a stirred mixture of 34.5 g (322 mmol) of p-toluidine, 100 ml of toluene and 100 ml 
of water are added at 20-25°C from two separated dropping funnels 42.3 g (375 
mmol) of chloroacetylchloride and 39 ml of concentrated sodium hydroxide 30% at 
such a rate to maintain a pH of 8-12. The obtained suspension is cooled to 0-5°C. The 
crystalline compound is filtered, washed with water and cold toluene and dried. 
Jfieldu55-g-HPLG>-99^ 

Example 3 : (2 , -ChIoro-6 , -fluorophenyl).(4-methyIphenyI)-amine from 2- 
bromo-l-chloro-3-fluorobenzene and p-toluidine. 




+ BINAP (cat.) 
NaOC(C^) 3 



Toluene 
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A mixture of 2-bromo-l-chloro-3-fluorobenzene (32 g, 153 mmol), p-toluidine (16.4 
g, 153 mmol), sodium tert.butylate (27.5 g, 286 mmol), (±)-BINAP [2,2'-Bis- 
(diphenylphosphino)-l.l'-binaphthalin, 0.66g, 1.1 mmol) and toluene (250 ml) is 
stirred under nitrogen for about 30 minutes. After the addition of Palladium-bis- 
(dibenzylidenaceton) (0.8 g, 1 mmol), the mixture is heated to 1 10°C (slight reflux) 

for 14-20 hours. The mixture is then cooled to 30°C. water (60 ml) mnmtr*^ 

hydrochloric acid (60 ml) as well as charcoal and cellite (5 g each) are added and 
stirring is continued for an hour. The mixture is filtered and the filtrate is separated 
into the phases. The organic phase is washed with water (3 times, 70 ml each) and 
concentrated in vacuo to obtain 37.2 g of crude (2 , -chloro-6'-fluorophenyl)-(4- 
methylphenyl)-amine. The product can be used in the next step as such; alternatively 
in can be kugelrohrdistilled in vacuo. 



Example 4: (2'-chIoro-6'-fluorophenyl)-(4-methyIphenyl)-amine from 2-chloro- 
6-fluoroaniIine and 4-bromotoIuene. 




NH 

'xir 



Pd(dba) 2 + Ligand (cat.) 
NaOC(CHj) 3 , toluene 



A mixture of 2-chloro-6-fluoroaniline (4.00g, 27.5 mmol), 4-bromotoluene (4.70 g, 
27.5 mmol), sodium rm-butylate (4.75 g, 49.4 mmol), and toluene (55 mL) is stirred 
at 25 °C under nitrogen for 30 minutes. To this mixture, a solution of palladium-bis- 
(dibenzylidenacetone) (15.8 mg, 55 mmol) and tri-ferf-butylphosphine (1) (8.3 mg, 
0.04 mmol) in toluene (5 mL) is added and the resulting suspension, is stirred at 
1 10°C for 14 hours. The mixture is then cooled to 30°C. Water (30 ml), concentrated 
hydrochloric acid (10 ml), charcoal and cellite (1 g each) are added and stirring is 
continued for 1 hour. The mixture is filtered and the filtrate is separated into its 
phases. The organic phase is washed three times with water (10 mL) and 
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concentrated in vacuo to give 6.5 g of crude (2 , -chloro-6 , -fluorophenyl)-(4- 
methylphenyl)-amine. The product can be used directly in the next step. Alternatively, 
it can be distilled in vacuo by Kugelrohr. 



Example 5; l-CZ'-Chloro^'-fluorophenylJ-S-methyl-l^-dihydro-indol-l-one 




A melt of 124.8 g (400 mmol) of 2-chloro-N-(2 , -chloro-6 , -fluorophenyl)-N-(4- 
methylphenyl)acetamide at 100-120°C is treated with 69.3 g (520 mmol) of aluminium 
chloride in small parts. The mixture is heated to 160°C and stirred for 4-6h at this 
temperature. 

The molten mixture is cooled to 1 10°C and diluted with 300 ml of toluene. The 
obtained solution is added to 500 ml of water at 60°C. The organic phase is separated 
while hot, decolorized with activated carbon, filtered and concentrated. The residue is 
dissolved in hot 2-propanol, decolorized again with activated carbon, filtered and 
concentrated to a volume of about 250 ml. The obtained suspension is cooled to 0- 
5°C, filtered, washed with cold 2-propanol. After drying, 87 g of l-(2'-chloro-6'- 
Huorophenyl)=5=methyM-^dihydro-indol-2-one are obtained. M.P.:137.5-13«3°C ~ 

l H-NMR(DMSO-d 6 , 500 MHz, 300K) 5 2.27(s, 3H, CH 3 ); 3.83(s, 2H, CH 2 ); 6.35[d, J 
= 8.0Hz, 1H, HC(7)], 7.01 [d, J = 8.0Hz, 1H, HC(6)], 7.19[s, 1H, CH(4)], 7.52[ddd, J 
= 8.5,2.0Hz, J H -f= 10.0, 1H, HC(5')], 7.60[ddd, J = 8.5,2.0Hz, J H -f = 1.5, 1H, 
HC(3')], 7.63[ddd, J = 8.5Hz, J H -f= 1.5, 1H, HC(4')]. 
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Example 6. [i-(2'-chIoro-6'-fluoro-phenylamino)-5-methyl-phenyl]acetic acid 




CI 



EtOH/H.0 



NaOH 




iNa 



EtOH/H.O 



HCI 



NH 



F 




CI 



»OH 



A mixture of 20 g of l-(2'-cMoro-6'-fluorophenyl)-5-methyl-l,3-dihydro-indol-2-one, 
266 ml of ethanol and 1 1 ml of water is heated to reflux. 24 g of a 30% solution of 
sodium hydroxide is slowly added and reflux is continued for lh. The solution is 
cooled to 40-45°C and treated slowly with a solution of 18 g of concentrated 
hydrochloric acid in 94 g of deionized water up to a pH of 3-4. The obtained 
suspension is cooled to 20-25°C and the crystalline material is collected by filtration, 
washed with ethanol/deionized water and dried under reduced pressure to yield 19.5 g 
of pure [2-(2'-chloro-6'-fluoro-phenylamino)-5-methyl-phenyl]acetic acid. M.P.: 152- 



*H-NMR(DMSO-d 6 , 500MHz, 300K) 8 2.21(s, 3H, CH 3 ), 3.64(s, 2H, CH 2 ); 6.42[dd, 
J = 8.0Hz, J H -F= 3.0, 1H, HC(6)], 6.90[dd, J = 8.0,2.0Hz, 1H, HC(5)], 7.01 [d, J = 
-2.0Hz^-lH,- JiC(3)], 7.09( ^H 7 -NH) T ^Q9 [ddd, J = 8.5Hz, J H . P - 5.5, 1H, HC(4') }7 
7.23[ddd, J = 8.5,1.5Hz, J h-f= 11.0, 1H, HC(S')], 7.34[ddd, J = 8 ? 5,1.5Hz, J „, F = 1.5, 
1H, HC(3')], 12.67(s, 1H, COOH). 



154°C 
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CLAIMS 



process for the production of a compound of Formula I, or a pharmaceutical^ 
acceptable salt thereof, or a pharmaceutical^ acceptable prodrug ester thereof, 



with a base; and in the above process, if desired, temporarily protecting any 
interfering reactive groups and then isolating the resulting compound of the 
invention; and, if desired, converting the free carboxylic acid of the compound 
of formula I into a pharmaceutical^ acceptable ester derivative thereof; and/or 
if desired, converting the free acid of formula I into a salt or a resulting salt into 
the free acid or into another salt. 

a) a process for the production of the oxindole lactam of formula II 




comprising hydrolysing a lactam of formula II 





which comprises cyclisation of a compound of formula in 




b) a process for the production of a compound of formula III which 
comprises N-acylation of a diphenylamine of formula IV (2'-chloro-6'- 
fluorophenyl)-(4-methylphenyl)-amine) 




with a haloacetyl chloride; 

c) a process for the preparation of a compound of formula IV which 

comprises rearrangement and hydrolysis of a compound of formula V. f 




d) a process for the production of a compound of formula IV which 
comprises coupling of 2-bromo-l-chloro-3-fluorobenzene with p-toluidine; 

e) a process for the production of a compound of formula IV which 
comprises coupling of 2-chloro-6-fluoroaniline with 4-bromotoluene; 

f) a process for the production of a compound of formula IV which 
comprises hydrolysis of a compound of formula VI 




g) a process for the formation of a compound of formula VI 
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which comprises rearrangement of a compound of formula V; 

h) a process for the production of a compound of formula V which 
comprises alkylation of 2-chloro-6-fluorophenol with 2-chloro-N-(4- 
methylphenyl)acetamide; or 

i) a process for the production of a compound of formula IV which 
comprises alkyla tion of 2-chlorn-6_fluor OD he.nni ^ t *_^__ 
methy,phenyl)acetamide followed by rearrangement and hydrolysis of the 
intermediate compound of formula V. 



3. A process for the preparation of a compound of formula I " 

which comprises one or more of processes a) to i) as defined in claim 2. 
4. A compound of formula I, 




or a pharmaceutical* acceptable salt thereof, or a pharmaceutical* acceptable 
Prodrug ester thereof, when prepared by a process which comprises one or 
more of processes a) to i) as defined in claim 2. 

a) a compound of formula II 
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b) a compound of formula III 




c) a compound of formula IV 




d) a compound of formula V 




e) a compoundof formula VI 




6. A process for the production of 2-chloro-6-fluorophenol by chlorinalion of 2- 
fluoropHenol, which comprises simultaneous addition of chlorine and 2- 
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fluorophenol to the reaction mixture, preferably using a solvent comprising 
hexane fraction. 

All novel products processes and utilities substantially as hereinbefore described, 
particularly with reference to the examples. 



PEC - 4-3 1 153PI .doc - 22-09-99 



